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Alerting Abstract RU CI 

A blank consisting of conductors with longitudinal arrangement is prepared. The conductors contain 
superconducting fibres and a sleeve is formed using a stabilising material. The tape cable dimensions 
are ensured by rolling. The conductors are flattened and the blank has a multi-layer structure. The 
stabilising material sleeve in which the multi-layer blank is placed is made.in the form of a jacket. 
The rolling is carried out with the size reduction by 50-60%. The conductors are made of 
superconducting alloy. 

A cylindrical alloy element with the diameter of 74 mm and the length of 150 mm is extruded in a bi- 
metallic niobium-copper sleeve to acquire a hexagonal profile. The extruded rod is cut into fixed 
length sections and the external copper sleeve is removed electro-chemically. The composite blank is 
assembled in a copper cup and the extrusion process is repeated. The extrusion-cutting cycle is 
carried out four times and the copper sleeve is left in place after the last cycle. The rolling process 
results in a product of tape shape 10mm by 1 mm. 
USE - Superconducting cable is used in large magnetic systems. 
ADVANTAGE - Manufacturing process productivity is increased. 
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Abstract of RU2101792 

FIELD: manufacture of heavy-current superconductors for large magnetic systems. SUBSTANCE: individual conductors carrying 
superconductive fibres are subjected to flattening, are assembled on multilayer workstock in jacket made from stabilizing material 
and are deformed to required size by rolling with reduction from 50 to 60%. EFFECT: increased productivity of process of 
manufacture of ribbon superconductive cables. 2 dwg- 
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(57) Pecfcepar 

HcnortbaoBaHne: aha nonyneHnw 

CMJIbHOTOHHblX CBepxnpOBOAHMKOB Ana KpynHbix 

MamnTHbix cucTeM. Cnoco6 no3BoxineT 
noBbicnTb npon3BOAHTeribHocTb npouecca 
nonyMeHMfl neHTOHHoro CBepxnpoBOAflinero 
Ka6ena. EAunn^Hbie OTfleribHbie npoBOAHUKH, 
cxvjepxoiuHe CBepxnpoBOAflmwe BonoKHa, 
noABepra»OT nnKDineHWO, cx36upaioT na hmx 
MHorocnofiHyK) 3aroTOBKy noMeujeHueM b Mexon 
n3 cTa6nnki3utpyK)U4ero waTepnana n 
Ae<$opMKpyK>T ao Tpe6yeMoro paaMepa 
npoKaTKofi c o6)tcaTMeM ot 50 ao 60%. 2 nn. 
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(54) PROCESS OF MANUFACTURE OF RIBBON SUPERCONDUCTIVE CABLE 

(57) Abstract: 

FIELD: manufacture of heavy-current 
superconductors for large magnetic systems. 
SUBSTANCE: individual conductors carrying 
superconductive fibres are subjected to 
flattening, are assembled on multilayer 
workstock in jacket made from stabilizing 
material and are deformed to required size 
by rolling with reduction from 50 to 60%. 
EFFECT: increased productivity of process of 
manufacture of ribbon superconductive 
cables. 2 dwg 
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H3o6peTeHne othocutch k cnoco6aM 
uaroTOBneHun cBepxnpOBOAnLnnx npoBOAOB h 
Kacenetf u MO>KeT 6biTb ncno/ibaoBaHO npn 
nonyneHwu cunbHOTOMHbix cBepxnpoBOAHMKOB 
Ann KpynHbix MarHHTHbix cwcTeM. 

M3BecTeH cnoco6 n3roTOBneHwn neHTOMHoro 
MHoro>KnnbHoro cBepxnpoBOAnmero npoBOAa 
MeTOAOM o6pa6oiKM AaBneHueM cocTaBHbix 

K0Mn03HTHbIX 3arOTOBOK, B101K)MaK)Li^M« 

cneAyKDu^ne TexHonornnecKne onepai^nn 
c6opKy 6uMeTannuHecKotf 3aroTOBKn nyieiw 
noMemeHM« oowaToro LjHnfiHApunecKoro onwrKa 
H3 cn/iasa Nb-Ti (cruiaBa wiapKM HT) b cTaKaH 
i/i3 mhctoA MeAn c nocneAy»oiMePi 
repMeTMsauneK 3aroTOBKM; 3KCTpy3wio HarpeTofi 
3aroroBKM Ann nonyneHun 6wMeTannnHecKoro 
npyTKa, KOTopbiw pa3pe3aK>T Ha MepHbie AnnHbi 
(oTpe3Kn); xonoAHoe BonoMeHne npyTKOB h 
Kani/i6poBxy Ha mecTurpaHHUK, c6opKy 

COCTaBHOtf KOMH03MTHOkt 3ai~OTOBKH M3 MeAHblX 
LUeCTHrpaHHUKOB C npOBOJIOHHbfM 

CBepXnpOBOAHUKOM B HOBOM CTaKaHe M3 HHCTOM 

MeAn m repMeTM3ai4Mio 3aroTOBKM, noBTopHyio 
3KCTpy3nto HarpeTovi codaBHOM 3aroTOBKH Ann 
nonyneHun KOMno3MTHoro npyrKa, pa3pe3aeMoro 
Ha oTpeaKM, MHoroKpaTHoe BonoMeHMe npyTKOB c 
npoMe>KyTOHHbiMn TepMOo6pa6oTKaMn ao 
nonyMeHHH cBepxnpoBOAnmero npoBOAa 
Tpe6yeMoro AnaMeTpa, Koropbitf noAaepraioT 
TBHCTupoBaHwo (CKpynnBaHwo), Kanu6poBaHne 
npoBOAa c nptiAaHneM npnMoyronbHoro 
ceMeHun npoKaTKofi unu BononeHHeM m 
3aKTiK3HMTenbHyK> TepMMMecKyK> o6pa6oTKy. 

HeAOdaTKOM M3BecTHoro cnoco6a nanneTcn 
HeBQ3MO>KHOCTb o6ecnennTb CTporyK) 
nepnoAHHHOCTb BbiAeneHHfl HacTvm a Ti 

(l4BHTpOB nilHHMHra), WTO CHM)KaeT nnaCTUHHOCTb 

CBepxnpOBOAnmHX Kun npoBOAa n KpwTHMecKyK) 
nnoTHOCTb TpaHcnopTHoro TOKa. flpyrofi 
HeAOCTaTOK M3BecTHoro cnoco6a 3aKTiK)HaeTcn b 
o6pasoBaHMn HHTepMeTan.ni/iAa Cu-Ti na 
rpaHHi^e KOHTaiaa Cu-cnnaB Nb-Ni b npoijecce 
ropnnefi AecjDopMaMnn n npw AnmenbHbix 
Tepwoo6pa6oTKax. TBepAbie nacTwi^bi 
HHTepMeTannnAa c paaMepaMM, cousMepwMbiMH 
c ToniMMHovi >Kwn, MoryT pa3pbiBaTb aovibi b 
npoL^ecce MHoroKpaTHoro BonoMeHHn, mto TaiOKe 

npHBOAUT K CHMJKeHMK) KpHTHHeCKOM n/lOTHOCTH 
TOKa. 

H3BecTeH Taiwe cnoco6 n3roToaneHkin 
neHTOMHoro MHorowimbHoro CBepxnpoBOAntnero 
npoBOAa MeTOAOM o6paooTKM AaBneHweM 

COCTaBHblX KOMnOSUTHblX 3arOTOBOK, 

ooecneMH Batons nonyHeHwe perynnpHofi 
reTeporeHHofi CTpyKTypbi c 3aAaHHbiM 
pacnpeAeneHneM wcKyccTBeHHbix i^eHTpoB 
n^HHViHra 121. flaHHbifi cnoco6 BKntonaeT Te *e 
rexHonornHecKMe onepaunn, mto h cnoco6 /1/. 
OmnHne saicnjoHaeTcn b tom, hto b KanecTBe 
MaTepnana jkmd npoBOAa ncnonb3yeTcn Nb, a 
o6ojiomkm - cnnaB Nb-Ti. CooTBeTCTBeHHO 
cHanana ocymecTBnneTcn 3KCTpy3i/w 
Hno6kieBoro criMTKa, noMeweHHoro b CTaKaH v\z 
cnnaBa Nb-Ti, a noBTOpHo 3KCTpy3nn 
KOMnOSHTHO^ aaroTOBKH, co6paHHoC^ H3 
Nb-Ti-iuecTurpaHHUKOB c HHo6neBb{MM 
cepAGMHUKaMn b hobom CTaKaHe 143 cnnaBa 
Nb-Ti. HeAocTaTKOM ussecTHoro cnoco6a 

flBJlfleTCfl B03MO)KHOCTb M3rOTOBJlBHMfl npOBOAOB 

nnujb c ManbiMn pa3MepaMn nonepeHHwx 
ceneHuft n, cneAOBaTenbHo, c orpaHnneHHoi^ 
TOKonecyLueti cnoco6HocTbK3. Eonu kicxoAHan 
saroTOBKa Ann 3KCTpy3nn nMeeT pa3Mepbi DxL 
(D, L AfaMeTp n atiuhb 3aroTOBKn), to Ann 
npoBOAa AnMHoui I Henb3n n3rc>TOBHTb npoBOA 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



AnaMeTpoM d, GonbUJMM, neM sto AonycKaeTcn 
ycnoBneM nocTonHCTsa o6*beMa 
o6pa6aTbiBaeMoro MaTepnana, T.e. 



d < DT L^l . Cl> 

HanpuMep, Ann saroTOBKH DxL 200x400 mm 
(o6bNHO D 100-250 mm) Ann npoBOAa atimhom I 1 
km 10 6 mm A^aMeTp npoBOAa He MO>KeT 6biTb 
6onee 4 mm. (IpuMeHeHne Kann6poBKn npoBOAa 
Ha npnMoyronbHoe ceneHne aeAeT k 
AanbHeiiujeMy yMeHboieHnio ceneHun npoBOAa. 

L4enbK) M3o6peTeHnn nBnneTcn noBbiLueHne 
npon3BOAHTenbHOCTn cnoco6a M3roTOBneHnn 
neHTOMHoro cBepxnpoBOAniMero Ka6enn nyTeM 
coKpaiAeHun MMcna TexHonornMecKMX onepaunw. 

nocTasneHHan uerib AOCTuraeTcn Teiw, hto b 
cnoco6e nsroTOBneHun neHTOMHoro 
CBepxnpoBOAnu^ero Ka6enn, npu kotopom 
co6npaioT saroTOBKy H3 npoAonbHO 
pacnono)KeHHbJX npoBOAHUKOB, C0Aep>KaiAnx 
cBepxnpOBOAniMne BonoKHa, cpopMnpyioT 
o6onoHKy M3 cTa6nnn3npyioiMero MaTepnana m 
Kann6pyK)T neHTOHHbiW Ka6enb npoKaTKofl, 
comacHo n3o6peTeHHK), npoBOAHMKM 
noAsepraKDT nniouneHHK), 3aroTOBKy co6npaiOT 
MHorocno^HO^, o6onoHKy us 

CTa6wnw3Mpyiomero MaTepnana 0opMHpyK)T b 
sua© nexna, b kotopom pasMeiAafOT 
MHorocnoviHyjo 3aroTOBKy, a npoKaTKy BeAyT c 
o6>KaTneM ot 50 ao 60% ao nonyneHun Ka6enn 
aaAaHHoro nonepeHHoro ceneHnn. 

CymHOCTb M3o6peTeHnn coctout b tom, mto 

nOCne 3KCTpy3HM KOMn03MTHblX 3ar0T0BOK B 

cootbotctbum co cnoco6aMM /3, 1 , 21 c/ieAyioT 
onepai^nn BononeHMn ao Tex nop, noKa pasMep 
nonepeHHoro ceneHun npoBOAa He AocTumeT 
0,5-0,3 mm, a b npeAnaraeMOM cnoco6e stm 
nepexoAbi o6pa6oTKn ncK/iiOHeHbi. Cpa3y nocne 
3KCTpy3un ocymecTB/inKDTcn 6onee 
npon3BOAHTeribHbie m MeHee TpyAoeMKMe 
onepai^nn npoiOTKn. npu stom nonepenHoe 
ceneHne noA^aTa ocTaeTcn 6onbLUMM nnn 
paBHbiM (b nocneAHeM nepexoAe) nonepenHOMy 
ceneHnio rcroBoro Ka6enn. 

llycTb nocne 3KCTpy3nn cocTaBHOM 
KOMnoanTHO^ 3aroTOBKM nonyneH npyTOK 
AnaMeTpoM D n 20 mm c nonepeMHbiM ceneHneM 

F n 3,14.20 2 /4 314 mm 2 . Tpe6yeTcn n3roTOBHTb 

Ka6enb ceneHMeM 10.1 10 mm 2 (bwcotom H 

1 mm h ujupuHoR B 0,10 mm). CornacHO 
npeAnaraeMoro cnoco6a, BbiTn>KKa npyTKa c 
F n 314 mm 2 BnnoTb ao Fk 10 mm 2 He 6yAeT 
npeBbiujaTb M n Fr/F k 31 ,4. 

no n3o6peTeHnio CTeneHb Aeo>opMaL^MM npu 
npoKaTKe-KOBKe Aon>KHa 6biTb 50-60% c i^e/ibio 
o6ecneneHnn xotioahoPi csapKM Ha Me>Kcno«Hbix 
rpaHni^ax MHorocnofiHoro naKeTa. Ecnn CTeneHb 
AeqbopMaMMki cocTaBnneT MeHee 50% to CBapKa 
He nponcxoAHT. Ecnn CTeneHb Ae4)opMai4MM 
npeBbicMT 60% to B03HHKaeT 3HaMHTenbHan 
HepaBHOMepHOCTb AeqbopMauuM, KOTopan 
npuBOA^T k HapyLuennio oahopoahocth 
pacnpeAeneHun CBepxnpoBOAnmetf cpaabi no 
OS*beMy KOMn03HTa M CHHWeHMK) KpuT mm e cko ^ 

n/lOTHOCTM TOKa. 

1/13 CKa3aHHoro cneAyeT, mto coBOKynHocTb 
OTnuMMTeribHbix cyu^ecTBeHHbix npM3HaKOB 
M3o6peTeHMfl ycrpaHfleT HeAOCTaTKM npoTOTuna. 

Ha cjDnr. 1 n3o6pa>KeHa cocTaBHan 
KOMno3HTHan 3aroTOBKa Ann 3KCTpy3nn; Ha qbur. 

2 MHorocnofiHbifi naKeT Ann npoKaTKM-KOBKH. 

npeAnaraeMbiPi cnoco6 peann3y»oT 
cneAywiAMM o6pa30M. 

CHaMana M3roTOBnnioT oTAenbHbie 
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npoBOflHitKH H3 cBepxnpoBOAfltMero MaTepMana. 
ftnfl GToro LinnnHflpMHecKufi cjihtok H3 
cBepxnpOBOA*mero cnnaBa HT pa3MepaMH DxL 
74 x 150 mm noflBeprawT aKCTpyswu b 
6nMeTannnMecKO^ o6onom<e Huo6ntf-MeAb Ha 
tuecTwrpaHHbift npo<£nrib c BbiTfOfocotf M 20. 
SKCTpyflMpoBaHHbitf npyTOK pa3pe3aioT Ha 
MepHbie AnnHW wecTurpaHHHKi/i, c KOTopbix 
aneKTpoxuMMMecKUM cnoco6oM yAanflK)T 
Hapy>KHyfo MeflHyio ooonoHKy. 3aTeM 

OCymeCTBnflK)T c6opKy COCTaBHOW KOMn03HTHOl* 

saroTOBKM b M8AHOM CTaKaHe (cm. <pur. 1) aha 
nocneAyK)U4eM nc-BTopHOfi 3KCTpy3nn Ha 
LiiecTurpaHHbiR npocfrnnb. Mutcn "SKCTpysi/m 
pe3Ka yAaneHne HapyxHotf ooojiohkh - coopKa" 
noBTopfltOT 4 pa3a, npuneM MeAHyra o6onoMKy b 
nocneAHeM nwxne He ynanntor. CyMMapHaa 
BbiTflxxa cocTasnfleT M £ 20 4 1,6»10 5 . B 
pe3ynbT3Te no/iyMaraT KOMno3MTHbie 

CBepXnpOBOAHklKM C KOn M M ©CT BO M BOJIOKOH, npH 

o6*beAHHeHHM b Ka>KAoCi c6opKe no 19 
LuecTurpaHHHKOB, ne 19 3 6859. 

riojiyMeHHbie npoBOAHUKM noABepraioT 
nnwiAeHHK) h npoKaTKe b Kann6pax Ha pa3Mep 
BXH 10x1 mm. rioc/ie otopo ocymecTBriflioT mx 
c6opKy b MHorocno^Hbift naKeT, KOTopbiB 
3aBanbL40BbiBaioT b MeAb (cm. 4wr.2). Pa3Mepbj 
naKeTa BXH 12 x 10 mm. Aa/iee BbinoxiHnioT 
xonoAHyio cBapKy cnoeB nonyneHHOfi 3aroTOBKH 

MeTOAOM npOKaTKH-KOBKH C OTHOCHTe/lbHblM 

o6>KaTMeM 60% n npoAonbHyio npoKaTKy neHTbi 
AO ceneHHfl BXH 10 x 0,5 mm 2 . 

flo cpaBHeHwo c nporoTunoM 
npeAnaraeMbift cnoco6 u3roToaneHHH 
cBepxnpoBOAWLqsro neHTOMHoro Ka6ena 
o6ecneMMBaeT noBbiweHue 
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npon3BOAMTenbHOCTM b 1,5-2,0 pa3a 3a cneT 
coKpameHna Hucjna nepexoAos o6pa6oTKn 
(ncKnioMeHMn onepaijHM MnoroKpaTHoro 
BononeHUR) \a npHMeHeHHfi 6onee 
nponsBOAHTenbHbix onepaunfi o6pa6oTKn 
AaBneHneM (npOKaTKM-KOBKn, npOAonbHofi 
npOKaTKn). KpoMe Toro, CHUxcaioTCfl TpyAO- u 
3Hepro3aTpaTbi npow3BOACTBa. 
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Oopwiyna H3o6peTeHMfl: 

Cnoco6 nsroTOBJieHMfl nenTOHHoro 
cBepxnpoBOAninero Kaoenn, b kotopom 
co6npaiOT 3aroTOBicy H3 npoAOJibHO 
pacnono>KeHHbix npOBOAHHKOB, coA©P>Kainnx 
cBepxnpoBOAfliMMe BonoKHa, o>opMt/ipyioT 
o6onoMKy H3 cTa6nnu3npyK>mero MaTepnana \a 
Kann6py»OT neHTOHHbitf Kaoenb npoKaTKOtf, 
omnHaioLUM^cn TeM, mto, c L\e/ibto noBbiweHUfl 
npoi43BOAMTe/ibHOCTn cnoco6a nyTeM 
coKpameHi/m Hkicna TexHonornMecKMX onepauiifi, 
npoBOAHUKM noABepraKJT nn»omeHi/iK>, aaroTOBKy 
co6npaKDT MHorocno^Hofl, o6onoMKy H3 
CTa6nnn3npyKDinero MaTepnana ct)opMMpyKDT b 
bha© nexna, b kotopom pa3MeinaK)T 
MHorocno^HyK) 3aroTOBKy, a npoKaTKy BeAyT c 
o6>KaTneM ot 50 ao 60% ao nonyneHUfl Ka6enw 
aaAaHHoro nonepesHoro csmshmr. 
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